Discovery of novel small molecule inhibitors of lysine methyltransferase G9a and their mechanism in leukemia cell lines.
Lysine methyltransferase G9a regulates the transcription of multiple genes by primarily catalyzing mono- and di-methylation of histone H3 lysine 9, as well as several non-histone lysine sites. An attractive therapeutic target in treating leukemia, knockout studies of G9a in mice have found dramatically slowed proliferation and self-renewal of acute myeloid leukemia (AML) cells due to the attenuation of HoxA9-dependent transcription. In this study, a series of compounds were identified as potential inhibitors through structure-based virtual screening. Among these compounds, a new G9a inhibitor, DCG066, was confirmed by in vitro biochemical, and cell based enzyme assays. DCG066 has a novel molecular scaffold unlike other G9a inhibitors presently available. Similar to G9a's histone substrate, DCG066 can bind directly to G9a and inhibit methyltransferase activity in vitro. In addition to suppressing G9a methyltransferase activity and reducing histone H3 methylation levels, DCG066 displays low cytotoxicity in leukemia cell lines with high levels of G9a expression, including K562. This work presents DCG066 as an inhibitor of G9a with a novel structure, providing both a lead in G9a inhibitor design and a means for probing the functionality of G9a.